Prolonged maintenance of neointestine using subcutaneously implanted tubular scaffolds in a rat model.
Tissue-engineered small intestine offers a possible alternative to long-term parenteral nutrition or intestinal transplantation in patients with short bowel syndrome. The aim of this study was to investigate the prolonged development of neointestine grown on subcutaneously implanted scaffolds. Tubular polylactide-coglycolide (PLGA) scaffolds were implanted into adult Lewis rats. Four weeks after scaffold implantation, a suspension of organoid units was delivered to the lumen of each scaffold. Organoid units were manufactured from small intestine harvested from neonatal Lewis rats by partial digestion using collagenase and dispase. Scaffolds were removed at 4, 8, and 12 weeks after organoid unit implantation, processed to paraffin, and sectioned. Hematoxylin and eosin staining demonstrated well-developed and well-differentiated intestinal mucosa and a vascularised submucosa within the scaffolds at 4, 8, and 12 weeks. Appearances were similar to native small intestine. Immunohistochemistry performed using primary antibody against proliferating cell nuclear antigen, a marker for cellular proliferation, demonstrated positively staining cells within the mucosa and submucosa at all time points. In the mucosal layer these positively staining cells were found primarily in the crypts. These findings show that neointestinal mucosa can be maintained for at least 12 weeks on a subcutaneous PLGA scaffold, and the presence of actively proliferating cells at 12 weeks suggests potential for further development beyond this.